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DETAILED ACTION 



Claim Objections 

1 . Claim 17 is objected to because of the following informalities: "of about 0.2 about 
20" should be "of about 0.2 to about 20". Appropriate correction is required. 



Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1-2, 4-6, 8-11, 14-26, and 28-30 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Lindner et al. 

Lindner et al. (EP 0 885 650) discloses a catalyst composition useful in the 
purification of internal combustion engine exhaust gas. The catalyst composition 
comprises two catalytically active layers on a carrier structure, wherein the first layer 
applied to the carrier structure contains one or more finely divided solids, one or more 
highly dispersed alkaline earth metal oxides and at least one platinum group metal and 
the second layer contains finely divided solids and at least one platinum group metal as 
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a three way catalyst (page 4, lines 32-35 and lines 45-51). Lindner et al. defines finely 
divided solids as powdered materials having a particle size of from 1-50 microns (page 
2, lines 40-45). 

Suitable alkaline earth metal oxides include magnesium oxide, barium oxide, and 
calcium oxide (page 5, lines 30-33). It is taught that amounts of 10-40 g/L (0.16-0.66 
g/in 3 ) of alkaline earth metal oxide are sufficient to stabilize the coating (page 6, lines 
18-20). Palladium and optionally platinum are used as the platinum group metals in the 
first layer, while rhodium and optionally platinum are used as the platinum group metals 
in the second layer (page 5, lines 25-30). When both rhodium and platinum are used a 
weight ratio of platinum to rhodium of 3: 1 to 1 :3, preferably 1 : 1 , are suitable (page 6, 
lines 34-39). This corresponds to a molar ratio in the range of 5.69 to 0.63 moles of 
platinum per mole of rhodium, preferably 1 .9. It is taught that the platinum group metals 
in the second layer are preferably used at a concentration of 0.1 to 5wt% (concentration 
of the second layer is 40-150 g/L), which yields a loading of 0.04 g/L (1 .13 g/ft 3 ) - 7.5 
g/L (212 g/ft 3 ) (page 6, lines 18-20 and page 6, lines 30-35). 

The finely divided solids consist of at least one finely divided oxygen storing 
material and at least one finely divided component (page 4, lines 30-59 and page 5, 
lines 1-5). It is taught that cerium oxide is used as the finely divided oxygen storing 
material in the first layer and a cerium-rich cerium-zirconium mixed oxide is used as the 
finely divided oxygen storage material in the second layer (page 5, lines 24-27). 
Aluminum oxide is used as finely divided component in both layers (page 5, lines 24- 
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27). The use of gamma alumina is exemplified (page 7). It is taught that the aluminum 
oxide is preferably stabilized with lanthanum oxide (page 5, lines 32-38). 

With regards to the first layer, Lindner et al. teaches the platinum group metal, 
the alkaline earth metal oxide are deposited on the finely divided components and finely 
divided oxygen storage materials in the first layer (page 6, lines 42-46). In the second 
layer, the platinum group metals are deposited on only a part of the finely divided 
constituents, leaving a portion of the finely divided materials in bulk form (page 7, lines 
10-20). The finely divided materials in bulk form are considered to meet the binder 
material instantly claimed. 

With reference to example 5 (page 13), Linder et al. specifically teaches a 
catalyst composition having the following composition: 
First layer: 

La/Al 2 0 3 : 100 g/L 

Ce0 2 /Zr0 2 : 30 g/L 

Ce0 2 : 30 g/L 

Zr0 2 : 30g/L 

BaO: 20g/L (0.33 g/in 3 ) 

Pd: 2.5 g/L 
Second layer: 

La/Al 2 0 3 : 10 g/L 

Ce0 2 /Zr0 2 : 20g/L (30 wt% Zr0 2 yields 0.098 g/in 3 Zr0 2 ) 
Al 2 0 3 : 20 g/L (0.33 g/in 3 ) 
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Rh: 0.16 g/L (4.5 g/ft 3 ) 
Pt: 0.16 g/L (4.5 g/ft 3 ) 

It is taught that the La/Al 2 0 3 is stabilized with 2-4% La 2 0 3 , which yields 0.0327 g/in 3 - 
0.0655 g/in 3 of lanthanum oxide in the first layer (page 7, lines 45-48). Cordierite having 
a honeycomb structure is used as the carrier material (page 8, lines 10-15). 
With regards to the second layer, rhodium and platinum are supported on the 
lanthanum stabilized alumina, while the alumina and cerium-zirconium oxide are 
present in bulk form, which is considered to meet the binder composition instantly 
claimed. 

As each and every element of the claimed invention is taught in the prior art as 
recited above, the claims are anticipated by Lindner et al. 

4. Claims 1-6, 8-9, 14-21 , 23, 28, and 30 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Kurokawa et al. 

Kurokawa et al. (US 6,066,587) discloses a catalyst composition useful in the 
purification of exhaust gases from motor vehicles. The catalyst composition comprises a 
honeycomb carrier bearing two catalyst layers: a base catalyst layer containing platinum 
and an alkaline earth metal such as strontium or barium, and an over catalyst layer 
containing a zeolite, platinum and rhodium of a weight ratio greater than 0.3, which 
yields a platinum to rhodium molar ratio greater than 0.57 (column 3, lines 43-56). Refer 
also to Figs. 4 and 5, which detail the preparation of catalysts containing Pt/Rh weight 
ratios of 0.3, 0.8, 1 .4, etc. It is taught that the honeycomb carrier is made of cordierite 
(column 5, lines 1-5). Examples detail the preparation of a catalysts containing 30 g/L 
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(0.5 g/in 3 ) of Sr and Ba, 2.0 g/L pf Pt (56 g/ft 3 ), and 0.1 g/L of Rh (2.8 g/ft 3 ) (column 9 
and Fig. 6). 

It is taught that the over catalyst layer contains a binder material (column 4, lines 
30-45 and column 5, lines 62-67). In an example, the content of the binder is 20% by 
weight of the over catalyst layer, which yields a loading rate of 4.2 g/L (0.068 g/in 3 ) (the 
overlayer is 5% of the total 420 g/L) (column 5, lines 1-10 and lines 60-65). 

As each and every element of the claimed invention is taught in the prior art as 
recited above, the claims are anticipated by Kurokawa et al. 

5. Claims 1-24 are rejected under 35 U.S.C. 102(e) as being anticipated by Deeba 
et al. 

Deeba et al. (US 2003/0100447) discloses a layered catalyst composition useful 
in the purification of exhaust gas. The catalyst composition comprises a carrier, a first 
layer deposited on the carrier, a second or middle layer deposited on the first layer, and 
a third or outer layer deposited on the second layer (0027). 

With regards to the carrier, Deeba et al. teaches the use of a metal or ceramic 
honeycomb structure, made of a material such as cordierite or stainless steel (0028- 
0030). 

With regards to the first layer, Deeba et al. teaches that the first layer comprises 
a high surface area support, such as gamma alumina, up to 30 g/ft 3 of platinum, up to 
0.75 g/in 3 of an oxygen storage composition, up to 0.3 g/in 3 of a stabilizer such as 
barium and/or strontium oxide, and up to 0.3 g/in 3 of a promoter, including lanthanum 
oxide (0031-0032). The endpoints of the ranges disclosed by the reference are 
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considered specific examples which anticipate the claimed ranges. In an example, 
Deeba et al. details the preparation of a catalyst containing 4.2% by weight barium 
oxide, which yields 0.08 g/in 3 BaO (page 5, Example 1). 

Deeba et al. teaches that the second layer comprises a high surface area 
support, such as gamma alumina, 20-200 g/ft 3 of palladium, 0-10 g/ft 3 of palladium, up 
to 0.3 g/in 3 of a promoter, and up to 0.3 g/in 3 of a stabilizer (0033-0034). The third layer 
comprises a high surface area support, platinum and/or rhodium, and an oxygen 
storage component (0035). Platinum is containing in an amount in the range of 2-20 
g/ft 3 and rhodium is containing in an amount in the range of 3-15 g/ft 3 (0036). With 
regards to the language of the claims, the combination of the second and third layers 
taught by the reference are considered to correspond to the topcoat instantly claimed 
(as defined in instant claim 13), with the second layer corresponding to the middle layer 
claimed herein and the third layer corresponding to the upper layer claimed herein. In 
an example, Deeba et al. teaches the preparation of a catalyst composition which 
contains a total weight ratio (i.e. second and third layer combined) of Pt to Rh of 0.67, 
which yields a molar ratio of 1 .3. The total loading rates of the noble metals in the 
second and third layer is 58 g/ft 3 , which meets the range instantly claimed. 

As each and every element of the claimed invention is taught in the prior art as 
recited above, the claims are anticipated by Deeba et al. 
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Claim Rej ctions - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 12 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lindner et al. as applied above for claims 1-2, 4-6, 8-1 1 , 14-26, and 28-30. 

The teachings of Linder et al. are as described above for claims 1-2, 4-6, 8-1 1 , 
14-26, and 28-30. 

With regards to claim 12, the difference between the reference and the claims is 
that the reference does not disclose that the undercoat contains lanthanum oxide in a 
loading of 0.2 to 0.6 g/in 3 of carrier. With regards to claim 27, the difference between the 
reference and the claims is that the reference does not disclose that the lanthanum 
oxide in the overcatalyst layer is present in an amount of 0.02 to about 0.5 g/in 3 of 
carrier. However, Lindner et al. does teach that the lanthanum oxide serves to stabilize 
the aluminum oxide and to ensure a high heat resistance for the catalyst (page 5, lines 
30-38), which suggests that the lanthanum oxide is an art recognized result effective 
variable. It would have been obvious to one having ordinary skill in the art at the time 
the invention was made to choose the instantly claimed ranges through process 
optimization, since it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or workable ranges involves only 
routine skill in the art. See In re Boesch, 205 USPQ 215. In this case, one would have 
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been motivated to optimize the amounts of lanthanum oxide present in each of the 

layers in order to obtain a catalyst with improved heat resistance. 

8. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lindner et 

al. as applied to claims 1-2, 4-6, 8-11, 14-26, and 28-30 above, and further in view of 

Wan. 

The teachings of Lindner et al. are as described above for claims 1-2, 4-6, 8-1 1 , 
14-26, and 28-30 above. 

The difference between the reference and the claims is that the reference does 
not disclose the use of a metal monolith comprising stainless steel, as required by claim 
7. 

Wan (US 5,057,483) discloses a layered catalyst composition useful in the 
purification of exhaust gases from internal combustion engines. Wan teaches that 
suitable carriers include honeycomb carriers made of a refractory ceramic material such 
as cordierite or a refractory metal such as stainless steel (column 4, line 65 - column 5, 
line 10). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the teachings of Lindner et al. to include the use 
of a stainless steel monolith in light of the teachings of Wan. Wan teaches that cordierite 
and stainless steel monolithic structures are functionally equivalent carrier compositions 
in the purification of exhaust gas. It would have been obvious to one of ordinary skill to 
substitute one known carrier for another functionally equivalent carrier. Because both 
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carriers can be used in the purification of exhaust gases from internal combustion 
engines, one would have reasonable expectation of success from the combination. 
9. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kurokawa 
et al.'as applied to claims 1-6, 8-9, 14-21 , 23, 28, and 30 above, and further in view of 
Wan. 

The teachings of Kurokawa et al. are as described above for claims 1-6, 8-9, 14- 
21,23, 28, and 30 above. 

The difference between the reference and the claims is that the reference does 
not disclose the use of a metal monolith comprising stainless steel, as required by claim 
7. 

Wan (US 5,057,483) discloses a layered catalyst composition useful in the 
purification of exhaust gases from internal combustion engines. Wan teaches that 
suitable carriers include honeycomb carriers made of a refractory ceramic material such 
as cordierite or a refractory metal such as stainless steel (column 4, line 65 - column 5, 
line 10). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the teachings of Kurokawa et al. to include the 
use of a stainless steel monolith in light of the teachings of Wan. Wan teaches that 
cordierite and stainless steel monolithic structures are functionally equivalent carrier 
compositions in the purification of exhaust gas. It would have been obvious to one of 
ordinary skill to substitute one known carrier for another functionally equivalent carrier. 
Because both carriers can be used in the purification of exhaust gases from internal 
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combustion engines, one would have reasonable expectation of success from the 
combination. 



Conclusion 

1 0. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Lindener et al. (US 6,348,430) is the US equivalent of EP 0 885 650. Williamson 
et al. (US 5,116,800), Takeshima et al. (US 5,702,675), Chen (2003/0021745), 
Nakamura et al. (US 2002/0091064), and Noda et al. (US 2003/0083197) all disclose 
layered catalyst compositions containing alkaline earth metals. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christina lldebrando whose telephone number is (703) 
305-0469. The examiner can normally be reached on Monday-Friday, 7:30-5, with 
Alternate Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Dunn can be reached on (703) 308-3318. The fax phone numbers for 
the organization where this application or proceeding is assigned are (703) 872-9310 for 
regular communications and (703) 872-9311 for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0651. 

Christina Ildebrando 
Examiner 
Art Unit 1725 

-7) -7/ °3 

CAI 

July 7, 2003 



